Effects of prostaglandin E2 on amiloride-blockable Na+ channels in a distal nephron cell line (A6).
We studied the mechanisms by which prostaglandin E2 (PGE2) regulates amiloride-blockable 4-pS Na+ channels in A6 distal nephron cells. With each apical cell-attached patch acting as its own control, acute (3-6 min) basolateral, but not apical, exposure to 1 microM PGE2 inhibited Na+ channel activity by decreasing the open probability (Po). This PGE2-induced inhibition was attenuated by 30 min pretreatment with the protein kinase C (PKC) antagonists 1 microM staurosporine or 100 microM D-sphingosine but was insensitive to pertussis toxin (PTX). Furthermore, the time course for channel inhibition by acute PGE2 correlated with a transient increase in intracellular inositol 1,4,5-trisphosphate (IP3) levels. In contrast, after chronic (10-50 min) exposure of A6 cells to 1 microM basolateral PGE2, channel activity was stimulated compared with controls. This stimulation was due to an increase in the number of apical Na+ channels, similar to the effect of maneuvers that increase intracellular adenosine 3',5'-cyclic monophosphate (cAMP) levels in A6 cells (22). Indeed, chronic exposure to basolateral PGE2 correlated with a sustained increase in cAMP levels. In conclusion, 1) the regulation of apical 4-pS highly selective Na+ channel activity by basolateral PGE2 is a complicated biphasic process, which includes inhibition by acute PGE2 and stimulation by chronic PGE2 exposure; 2) acute PGE2 promotes a transient generation of IP3 which activates Ca(2+)-dependent PKC and promotes a decrease in Po; 3) chronic PGE2 promotes a sustained generation of cAMP that leads to an increase in channel density; and 4) both the acute and chronic effects of PGE2 on Na+ channels are PTX-insensitive processes.